Dynamics of sodium retention in preascitic cirrhotic rats assessed through parathyroid hormone injection.
Extracellular Ca(++) stimulates membrane-bound calcium-sensing receptors (CaRs). CaRs stimulation leads to PGE2-mediated decrease in protein content of Na(+)-K(+)-2Cl(-) co-transporters (BSC-1) in the thick ascending limb (TAL) of Henle's loop and of aquaporin 2 (AQP2) water channels in collecting ducts. Parathyroid hormone (PTH) increases CaRs and decreases BSC-1 and AQP2 tubular content. To assess the Ca(++)-dependent diuretic system in preascitic cirrhosis, we evaluated renal function, hormonal status, PGE2 urinary excretion, and renal content of BSC-1 and CaRs in three groups of rats: control rats received s.c. 5% glucose solution; two groups of rats with CCl4-induced preascitic cirrhosis received either s.c. glucose solution or five s.c. doses of 10 mcg/Kg PTH (one dose every 12 hours) prior to study. Cirrhotic rats, when compared to controls, showed reduced urine volume and sodium excretion; moreover, western blot analysis revealed reduced CaRs and increased BSC-1 protein content in cirrhotic rat kidneys. S.c. administration of PTH normalized urine and sodium excretion in cirrhotic rats and also increased renal plasma flow, PGE2 urinary excretion, and free-water clearance. Finally, PTH reduced BSC-1 and augmented CaRs content in cirrhotic rat kidneys. In conclusion, in preascitic cirrhosis sodium retention is associated with down-regulation of renal CaRs and up-regulation of tubular Na(+)-K(+)-2Cl(-) co-transporters. PTH returns these biomolecular changes, along with sodium and urine excretions, to normality, suggesting that exaggerated sodium reabsorption occurs primarily in the Henle's loop in preascitic cirrhosis.